Field and laboratory trials were carried out to evaluate six maize hybrids of each single and three-way crosses for their relative susceptibility to spider mite, Tetranychus urticae Koch infestation, in relation to leaves phytochemical analysis. Obtained data cleared that the triple hybrids were more infestation than single crosses hybrids during the course of study. The level infestation of single crosses hybrids could be divided into two categories; resistance and moderate infestation, while the triple crosses hybrids could be divided into three categories, moderate, susceptible and highly susceptible to spider mite infestation. Phytochemical components, the total carbohydrates, total protein, nitrogen, phosphorus and potassium were estimated and demonstrated that there were correlation between spider mite level infestation and leaves phytochemical constituents.
INTRODUCTION
Maize (Zea mays L.) occupies an important position among the cereal crops. It is considered one of the important strategic cereal crops in Egypt. It is widely used in bread making in rural areas of the country. It conforms the basis for several food industries such starch, fructose and corn oil, as well as the component of animal feed (maize for sillage including green maize and grain maize) there is a new utilization of maize as silage (with or without ears), . Recently, the government policy is to mix wheat flour (80 %) with corn flour (20 %) in bread making allover the country in order to reduce the imports of wheat grains. The annual national demand of maize is about 9.0 million tons, which is more than the total national production by about three million tons, these imported annually, therefore, it is advisable to encourage farmers towards planting maize especially in the new reclaimed lands. The cultivated area of maize is about 2 million feddan annually planted in summer season which competition with other summer crops. Spider mite considered one of the main pests infesting field crops and cause sever crop losses in Egypt. Taha et al., (1994 a, b) and Saweries (1993), Baker and Connell (1963) reported that spider mites damage the protective leaf surface and may inject toxic substance into the leaf and interfere with vital possesses. Dahms (1972) identified 16 possible criteria to evaluate pest tolerance in plants among which are the number of motile stages of pest attracted to plant when given a free choice, the length of developmental stages, fecundity or number of eggs laid by female, leaves components and thickness of cuticle epidermis of upper and lower surface of plant leaves. The aim of the present study is to estimate the relative susceptibility of some local maize single and triple crosses hybrids to spider mite, Tetranychus urticae Koch infestation in relation to some phytochemical analysis of leaves constituents
MATERIALS AND METHODS
Field and laboratory studies were carried out to evaluate (6 single and 6 triple crosses) of maize hybrids locally developed by Maize Research Program, Maize Res. Dept . Field Crops Res. Institute (ARC) namely: 1-Single Cross (SC) hybrids: Sc10, Sc125, Sc128, Sc129, Sc155 and Sc162. 2-Three-Way Crosses (TWC) hybrids :TWC 310, TWC 311 , TWC 314 , TWC 327 , TWC 329 and TWC 352 Field experiment:
An area a of 1.2 feddan (50.4 x 100 m=5040 m²) was chosen , prepared for cultivation and divided into equal 12 plots each of 4.2 x100 m .each plot divided into four replicates each of (4.2 x 25 m. = 105 m 2 ). The space between rows 0.7 m (6 rows / plot) between hills 0.3 m (about 330 hills / row) one plant each hill by one side. Experiment was kept free from any pesticides application during the period of investigation. The normal agricultural practices were carried out as recommended. Maize seeds were sewing on May 21, 2011.
Sampling for natural infestation rate estimation
Twenty five days post plantation, samples were collected 10 days intervals till the end of season, samples put in paper bages, transferred to laboratory for examination using stereoscopic binocular microscope 10 leaves per replicate (40 leaves / hybrid), eggs and motile stages of spider mite Tetranychus urticae Koch were counted in two sq. inches lower surface of each leaf.
Photochemical analysis of leaves maize hybrids
A sample of each maize hybrids were collected, transferred to laboratory, cleaned, washed with distilled water and dried in an oven at 60 °C for 72 h. then grinded into fine powder. Some specific phytochemical constituents of each maize hybrids leaves dry weight were determined as follows: 1-Total carbohydrates were extracted from the plant leaves and prepared to assay according to Aggour et al., (2001) . 2-Total protein contents were determined using Kjeldatherm according to Knight et al., (1972) . 3-Total nitrogen was determined by distillation in micro-kjeldahi apparatus (Chapman and Praft, 1961) . 4-Total potassium was determined using the flame photometer according to (Dewis and Freites, 1970) . 5-Total phosphorus was calorimetrically determined according (Murphy & Riebly 1962) .
RESULTS AND DISCUSSION
To evaluate the relative susceptibility of six single and six three-way crosses of maize hybrids to spider mite, Tetranychus urticae infestation three criteria were taken into consideration, the average number of eggs, motile stage of spider mites infesting each hybrid during the seasons and phytochemical analysis of some leaves constituents. As shown in tables (1, 2, 3 &4) obtained data and statistical analysis revealed that there were highly significant differences between maize hybrids in their relative susceptibility to spider mite, T. urticae infestation during the season 2011 at Beni_ Suef Governorate, whereas, the population of spider mites started in few numbers after 25 days of sowing date on all tested single and triple crosses of maize hybrids, with definite trend, whereby the population of eggs and motile stages increased gradually until reached its peak during the last week of July according to each hybrid, after that the number of eggs and motile stages decreased gradually until the end of season. The level infestation of spider mites throughout the season was demonstrated that the six single cross hybrids could be divided according to the obtained data and statistical analysis into two categories; resistance and moderate of leaf infestation. Obtained results as shown in Tables (1&2) revealed that single cross hybrids SC 155 and SC 162 was moderate infestation because of the average number of mites was (4.40 & 4.60) individuals / 2 sq. inch. While the rest single hybrids were resistance to mite infestation, with rating 1.80, 2.15, 2.88 and 3.15 mites / 2 sq. inch, while, the three-way crosses hybrids (TWC) could be divided into according to the obtained data and statistical analysis into three categories; moderate, susceptible and highly susceptible to spider mite, T. urticae infestation whereas, TWC 310 and TWC 329 were moderate infestation, which aggregated a total number of eggs and motile stages ( 1556.5 &1433.0) and (1731.9 & 1638.9) with rating infestation (4.5 &5.1) mites / 2 sq. inch, respectively. The triple crosses TWC 314 and TWC 311 were susceptible to mite infestation; therefore, they received an average numbers during the season (2002.5 and 2476.0) motile stages, with rating infestation 6.25 and 7.73 mites / 2 sq. inch. On the other hand TWC 352 and TWC 327 were highly susceptible to infestation, whereby, they harbored an average numbers of eggs and motile stages (2559.0 &3620.8) and (2785.6 &3845.4) mites during the season, with rating infestation of 11.32 and 12.01 movable stages / 2 sq. inch, Tables (3 &4) .
These results coincided with that obtained by Taha et al., (1994a &b) who evaluated certain maize hybrids to spider mite, T. urticae and the greater sugar-cane borer Sesamia cretica infestation, Azouz (2005) who studied the relative susceptibility of some single and triple crosses of maize plants to spider mite, T. urticae infestation.
Phytochemical analysis of leaves for each single and triple of maize hybrids:
The phenomenon of plant resistance to pests is quality that enables the plant to avoid, tolerate or recover from the effect of pests that would cause greater damage to other verities of the same species under similar conditions. Phytochemical components of the total carbohydrates, total protein, nitrogen, phosphorus and potassium were estimated. As shown in Tables (5 &6) data and statistical analysis cleared that the total carbohydrates ranged between 9.65 mg / dry wegight for resistance single crosses hybrids to 13.82 mg / gm to for intermediate single crosses, while, its range between 13.55 mg/gm dry weight for intermediate tree way crosses hybrids to 15.75 mg/gm for highly susceptible triple crosses whereas, carbohydrates accelerate reproduction of spider mites (Henneberry, 1962a) .The quantities of total protein were small compare with that of total carbohydrates, the small amounts of protein were found in leaves of single cress SC10 and the triple hybrid, TWC 310, Tables (5&6) . The population of spider mite, T. urticae increased as nitrogen and phosphorus increased, while the opposite occurred with potassium, Tables (2,4,5&6) .These results coincided with that obtained with El-Sanady (2008), Yokama (1978) , Taha and El-Raies (1996) and Zaher and Hanna (1980) . 
